Environmental epidemiology comprises the epidemiologic study of those environmental factors that are outside the immediate control of the individual. Exposures of interest to environmental epidemiologists include air pollution, water pollution, occupational exposure to physical and chemical agents, as well as psychosocial elements of environmental concern. The main methodologic problem in environmental epidemiology is exposure assessment, a problem that extends through all of epidemiologic research but looms as a towering obstacle in environmental epidemiology. One of the most promising developments in improving exposure assessment in environmental epidemiology is to find exposure biomarkers, which could serve as built-in dosimeters that reflect the biologic footprint left behind by environmental exposures. Beyond exposure assessment, epidemiologists studying environmental exposures face the difficulty of studying small effects that may be distorted by confounding that eludes easy control. This challenge may prompt reliance on new study designs, such as two-stage designs in which exposure and disease information are collected in the first stage, and covariate information is collected on a subset of subjects in state two. While the analytic methods already available for environmental epidemiology are powerful, analytic methods for ecologic studies need further development. This workshop outlines the range of methodologic issues that environmental epidemiologists must address so that their work meets the goals set by scientists and society at large. -Environ Health
Introduction
The environment, for most epidemiologists, comprises everything that is not genetic; so diet, smoking, and even exercise are considered environmental factors. Environmental epidemiology, however, has a more restricted connotation, referring to those environmental factors that are outside the immediate control of the individual. Smoking, therefore, would not be a factor included in environmental epidemiology, but the effects of tobacco smoke put into the air by others would be. Other exposures of interest to environmental epidemiologists include air pollution, water pollution, and occupational exposure to physical and chemical agents.
The spread of infectious agents through water, foods, or other environmental media could be seen as part of environmental epidemiology, but this area has long been claimed by infectious disease epidemiologists and does not suffer from most of the methodologic problems facing environmental epidemiologists. Although there are areas of overlap between infectious disease and environmental epidemiology, such as the suspension of exotic pathogens in indoor air or the possibility of environmentally spread oncogenic viruses, environmental epidemiologists usually do not concern themselves with infectious agents.
Environmental epidemiology comprises the study of more than just physical and chemical agents, however. Rising health consciousness is a social phenomenon, and concern about the health of the environment itself, as well as its effect on us and other species, is a growing preoccupation among scientists The most basic epidemiologic study design, which includes experimental studies, is the cohort study. In a cohort study, a population is characterized as to its exposure to an agent of interest, and this population is then followed to measure the rate of occurrence of one or more types of disease events within variously defined exposure cohorts. Cohort studies may be entirely prospective, in which case they are expensive and usually last a long time, or they may be partially or completely retrospective, in which case they are shorter and cheaper but typically have to rely on data collected before the research plan was concocted. Case-control studies, although they have been described as backward cohort studies involving a comparison of exposure distributions in cases and controls, may be better conceptualized as streamlined cohort studies: They involve sampling the base population, or some facsimile of it, to learn the distribution of exposure within it, enabling the investigator to estimate the relative rate of disease occurrence within each exposure cohort. The sampling is usually a big cost-saver. It comes at a reasonable price-only relative rates of disease occurrence are calculable, unless the sampling fractions are known. If the sampling fractions are known, the case-control study can provide estimates of the absolute disease rates. Like cohort studies, case-control studies can be retrospective or prospective.
Ecologic studies differ from the basic cohort study in that individual exposure levels are not measured, or 
Risk Assessment
Some people believe that we now live in a chemical soup that implacably erodes our health, while others believe that we have engineered an environment that protects us from most of the important health risks that otherwise would have been our fate. In either case, however, it is clear that assessing the risks of our technological world is becoming more complex.
The complexity is compounded by the intricacy of the public policy issues relating to environmental epidemiology, involving economic, political, and social concerns that must be taken into account along with the health consequences ofenvironmental exposure. Perhaps the broadest and most important methodologic problem in environmental epidemiology is the problem of how environmental epidemiology should be used in relation to other sources of information to address these public policy issues. How many studies, and of what type, are needed before policy should be promulgated? What are the implications of publication bias (resulting from a failure to publish studies that do not show a relation between environmental exposures and health problems)? How should animal studies be weighed in relation to epidemiologic studies? What role should the public take in the conduct of research and risk assessment? The answers to these questions are important to us as citizens, but they are usually seen to be outside the scope ofour work as scientists. This set of questions should be another priority for methodologic research. eB
